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ABSTRACT
This paper analyzes the extent to which sustainability is present in the
curricula of the 16 Education Degree programs belonging to the
EDINSOST project: 6 Early Childhood Education Degrees, 7 Primary
Education Degrees, 2 Pedagogy Degrees and 1 Social Education Degree.
The results obtained suggest that sustainability is present in all Degrees,
but not uniformly so. A great disparity is observed in the number of
subjects that develop sustainability, with an average of 22.63 subjects
per Degree. The competency most present is the ‘Application of ethical
principles related to the values of sustainability in personal and
professional behaviors,’ while the least present is ‘Sustainable use of
resources and prevention of negative impacts on the natural and social
environment.’ Sustainability is not developed uniformly in the diﬀerent
universities either. Three universities (UAM, UCA and UIC) develop
sustainability competencies at 100%, while others such as the USAL do










The 2030 Agenda of the United Nations includes 17 Sustainable Development Goals (SDG). The SDGs
are a priority to be implemented by diﬀerent governments, civil society and business sectors over the
next 12 years. Education is one of the key elements required to make Sustainable Development part
of the daily life of people, as recognized by UNESCO (2017). It is therefore necessary to train pro-
fessionals capable of acting as agents of change and transformation in socio-environmental reality.
In the context of the European Higher Education Area, since the beginning of the twenty-ﬁrst-
century competency-based education has risen remarkably in universities (Cotton et al. 2009; Sales
de Aguiar and Paterson 2018), which has become a fundamental means of professional training
for achieving this objective.
Diﬀerent strategies have been used to include Sustainability1 in the curricula. In some cases, sus-
tainability has been distributed among diﬀerent technical subjects.2 Other Degree programs have
decided to incorporate speciﬁc subjects related to socio-environmental education. In Spanish univer-
sities, in 2005 the CRUE3 Sectorial Sustainability Commission published the document ‘Guidelines for
the Introduction of Sustainability in the Curriculum,’ which was updated in 2011 and expanded in
© 2019 Society for Research into Higher Education
CONTACT Fermín Sánchez-Carracedo fermin@ac.upc.edu University Research Institute for Sustainability Science and
Technology, Universitat Politècnica de Catalunya-BarcelonaTech, Mòdul D6-106, Campus Nord UPC, c/Jordi Girona 1 i 3, 08034
Barcelona, Spain
STUDIES IN HIGHER EDUCATION
https://doi.org/10.1080/03075079.2019.1630811
2012 (CRUE 2012). The document deﬁnes four competencies related to sustainability that should be
included in all university curricula:
. SUS1: Critical contextualization of knowledge by establishing interrelations with social, economic,
environmental, local and/or global problems.
. SUS2: Sustainable use of resources and prevention of negative impacts on the natural and social
environment.
. SUS3: Participation in community processes that promote sustainability.
. SUS4: Application of ethical principles related to the values of sustainability in personal and pro-
fessional behavior.
The inclusion of sustainability in university curricula is conditioned by some important factors,
such as teacher training and teachers’ conceptions of sustainability. Shephard and Furnari (2013) con-
clude that in order to deﬁne the training process necessary to achieve the desirable level of training, it
is essential to identify which ideas exert the most inﬂuence on teachers in their teaching practice.
The university is the ideal place to develop the culture of sustainability. For this reason, the objec-
tive of the EDINSOST project is to contribute to the training of graduates capable of spearheading the
search for solutions to the challenges facing our society by integrating sustainability training into the
Spanish university system. The project involves 55 researchers who study 13 Degrees from 10 Spanish
universities:
. Five Engineering Degrees and three Degrees related to the three dimensions of sustainability,
given their great impact on the short-term challenges confronting society.
. Bachelor and Master Degrees of ﬁve Education Degrees, since graduates from these programs will
be the future teachers of new generations of citizens.
Objective N°1 of EDINSOST consists of designing a Sustainability Competency Map for each
Degree as well as analyzing the curriculum of the Degrees involved in the project. Given that sus-
tainability is a transversal competency, just two Sustainability Competency Maps have been
designed rather than a single map drawn up according to Degrees: a map for Engineering
Degrees (Sánchez-Carracedo et al. 2018) and another map for Education Degrees (Albareda-
Tiana et al. 2019).
The work presented in this paper forms part of Objective N°1 of EDINSOST. The other objectives of
the project are as follows: to validate the most appropriate didactic strategies for developing sustain-
ability (Objective N°2); to conduct a diagnosis of the competence in sustainability of the faculty
(Objective N°3) and the students (Objective N°4), in order to propose a set of training actions
aimed at improving the didactic competency of faculty (Segalàs et al. 2018).
The aim of this paper is to analyze the presence of sustainability in the university curriculum of the
EDINSOST Higher-Education-Degree programs. The Education Degrees of seven Spanish universities
are analyzed. We consider these Degrees as a representative sample that enables us to build up an
overall picture of the presence of sustainability in the Education Degree programs of Spanish
Universities.
The rest of the paper is organized as follows: the second section presents the methodology and
tools used in this study to analyze the presence of sustainability in the Degrees under study. The
Degrees and universities participating in the study are also deﬁned in the second section. The
results are presented in the third section and discussed in the fourth section. Finally, the ﬁfth
section concludes the paper.
Materials and methods
The present work seeks to answer the following research questions:
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. Q1: To what extent do the analyzed Degrees consider the competencies in sustainability estab-
lished by the CRUE?
. Q2: What competencies are more present (strengths) and less present (weaknesses) in the
Degrees?
. Q3: Are there diﬀerences in the presence of sustainability competencies in the diﬀerent Degree
programs?
To answer these questions, an investigation has been designed to analyze the presence of the
competencies in sustainability deﬁned by the CRUE (2012) in the curricula. This work is exploratory
and not exhaustive, since only a small set of Degrees is analyzed. The purpose of this work is not
to generalize the obtained results, but to acquire relevant information regarding the extent to
which sustainability competencies are being developed in a set of Degrees at this particular time.
Although the results are not generalizable, they may help to determine how Education Degrees of
Spanish universities develop these competencies.
The research has been carried out in seven Spanish universities participating in the EDINSOST
Project: the Autonomous University of Madrid (UAM), the University of Cádiz (UCA), the University
of Córdoba (UCO), the International University of Catalonia (UIC), the University of Seville (US), the
University of Salamanca (USAL), and the Camilo José Cela University (UCJC). The Degrees analyzed
are those in Early Childhood Education (six universities), Primary Education (seven universities),
Social Education (one university) and Pedagogy (two universities). The results obtained for the
Early Childhood and Primary Education Degrees are considered relevant due to the high number
of Degrees analyzed (13). The results from Pedagogy and Social Education Degree programs are pre-
sented solely for purposes of information.
The instrument used for data collection is the Sustainability Competency Map of Education
Degrees (Albareda-Tiana et al. 2019). This map speciﬁes the four sustainability competencies
deﬁned by the CRUE in the form of Competency Units (CU), which deﬁne the main aspects of
each competency. Each CU is deﬁned by Learning Outcomes (LO) classiﬁed into three domain
levels. A simpliﬁed version of the Miller Pyramid (Miller 1990) has been used as taxonomy. In order
to reduce the taxonomy to only three domain levels, the two highest levels (‘Demonstrate’ and
‘Do’) have been combined into a single level, so that the domain levels used in the map are as
follows: ‘Know,’ ‘Know How’ and ‘Demonstrate + Do.’ Table 1 presents a reduced version of the Sus-
tainability Competency Map in which only competencies and CUs are included. The complete Sus-
tainability Competency Map can be consulted in Appendix.
Table 1. Sustainability Competency Map of Higher Education Degrees (simpliﬁed).
Competency Competency unit
SUS1 – Critical contextualization of knowledge by establishing
interrelations with social, economic, environmental, local and/
or global problems
1.1. Understands the functioning of natural, social and
economic systems, as well as their interrelations and
problems, both at a local and global level
1.2. Possesses critical thinking and creativity, taking advantage
of the diﬀerent opportunities presented (ICT, strategic plans,
regulations, etc.) in the planning of a sustainable future
SUS2 – Sustainable use of resources and prevention of negative
impacts on the natural and social environment
2.1. Designs and develops actions, making decisions that take
into account the environmental, economic, social, cultural
and educational impacts so as to improve sustainability
SUS3 – Participation in community processes that promote
sustainability
3.1. Promotes and participates in community activities that
encourage sustainability
SUS4 – Application of ethical principles related to the values of
sustainability in personal and professional behavior
4.1. Is consistent in actions respecting and valuing (biological,
social and cultural) diversity and committed to improving
sustainability
4.2. Promotes education in values oriented to the formation of
responsible, active and democratic citizens
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This research is of a quantitative nature: the objective is to determine whether or not a certain
competency is developed in a certain Degree rather than the extent to which it is developed, or
whether or not it is developed correctly.
The procedure used in this research consists in checking the presence of each LO in the curricula
of the Degrees under study. The teaching guides for all the subjects of each Degree have been ana-
lyzed in order to identify which subjects develop each LO in the Sustainability Competency Map. In
case of doubt, the faculty responsible for the subject has been consulted. With this methodology, we
have identiﬁed which subjects develop each domain level for each CU.
Results
The Degrees analyzed in this paper are as follows: the Bachelor Degree in Early Childhood Education
(ECE), the Bachelor Degree in Primary Education (PE), the Bachelor Degree in Pedagogy (P), and the
Bachelor Degree in Social Education (SE). For each CU, Table 2 shows the number of subjects devel-
oping each level (L1 = Know, L2 = Know How, and L3 = Demonstrate + Do). The cases in which no
subject develops at least one LO of a certain domain level (the content of the cell is 0) are shaded.
This information is useful to determine which CU domain levels are not developed in each Degree.
The three columns on the right of Table 2 provide information on the percentage of Degrees that
do not develop any LO in any domain level of a given CU. For example, 6.25% of the ﬁrst row in the
column ‘Learning Outcomes’ indicates that 6.25% of the Degrees do not develop any LO at level L1
(Knowledge) of the CU1.1 in any subject. This case is the PE Degree at the UCO, the only Degree that
presents a 0 in that row. This information can be extrapolated to yield the percentage of Degrees in
which no domain level of any CU is developed (column CU), or the percentage of Degrees in which no
domain level of any competency is developed (column Comp.). The last rows show the number of
subjects that implement sustainability in each Degree (subjects developing sustainability) and the
number of total subjects in each Degree.
We have analyzed the number of subjects that develop sustainability in each Degree at each uni-
versity, taking all the data into consideration as well as regarding as outliers the Degrees that have
fewer than 10 subjects (ECE-UAM and PE-US) or more than 30 (ECE-UCO and PE-UCO). The results are
similar in both cases, except for a slight increase in the standard deviation. Therefore, in this work the
results are presented without eliminating any possible outlier. Figure 1 shows this data.
Figure 2 shows the average number of subjects per Degree that develop sustainability in each
university.
From the results shown in Table 2, we have analyzed which competencies are developed in each
Degree and at which domain level. To this end, we assume that a competency is developed if any LO
of the competency is developed in any subject (regardless of the domain level and the number of
subjects that develops it). This is equivalent to a new table in which each cell containing a
number greater than zero is replaced by 1, while zeros are maintained (identifying competencies
that are not developed at some level).
To determine the extent to which each competency is developed in each Degree and university,
we have assigned a fractional value of between 0 and 1 according to the following criteria:
. If the competency has only one CU (SUS2 and SUS3), it is developed at 100% (value 1) when sub-
jects develop it at the three domain levels. If subjects develop LOs at only two domain levels, we
assume that the competency develops at 66.6% (value ⅔). If subjects develop a single domain
level, we assume that the competency develops at 33% (value ⅓). Finally, if none LO of any of
the domain levels is developed, then the competency develops at 0% (value 0). For example, in
Table 2, the UAM would have a value 1 assigned to each competency, because all of them are
developed at the three domain levels in at least one subject. However, in the case of the ECE-
UCO, the value assigned to SUS2 would be ⅓, since only one of the three domain levels is devel-
oped in any subject.
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Bachelor Degree in Early Childhood








% No presence of learning
outcomes
Universities participants in Higher Education Degrees
UAM UCA UCO UIC US USAL UAM UCA UCJC UCO UIC US USAL US USAL USAL
Learning
outcomes CU Comp.
SUS1 CU 1.1 L1 1 7 3 8 1 5 2 6 5 0 8 5 13 10 15 3 6.25% 16.67% 16.67%
L2 1 7 10 5 1 0 2 6 4 8 6 0 2 4 4 5 12.50%
L3 1 5 0 3 1 2 2 6 0 0 6 0 2 1 0 3 31.25%
CU 1.2 L1 4 17 10 16 4 1 8 18 3 22 12 0 2 2 1 1 6.25% 16.67%
L2 4 17 4 12 1 1 6 16 2 0 10 0 2 1 0 1 18.75%
L3 4 13 16 9 0 1 6 16 5 4 8 0 1 1 0 0 25.00%
SUS2 CU 2.1 L1 1 13 4 17 4 0 2 14 2 3 13 0 2 4 4 0 18.75% 35.42% 35.42%
L2 1 12 0 10 0 0 3 12 2 0 10 0 0 2 1 1 37.50%
L3 1 9 0 7 0 0 3 12 0 0 9 0 0 1 0 2 50.00%
SUS3 CU 3.1 L1 4 5 2 8 1 0 7 7 2 25 6 3 0 4 1 2 12.50% 20.83% 20.83%
L2 4 5 11 4 3 0 9 7 0 6 2 1 0 3 1 8 18.75%
L3 4 4 6 4 0 0 9 7 0 16 2 0 0 1 1 3 31.25%
SUS4 CU 4.1 L1 5 17 5 18 0 2 14 18 4 0 14 3 19 3 3 5 12.50% 14.58% 15.63%
L2 4 15 15 16 2 1 9 15 3 5 12 0 3 1 6 0 12.50%
L3 4 12 12 9 0 1 6 15 3 21 10 0 0 1 4 4 18.75%
CU 4.2 L1 7 15 0 20 14 8 14 20 4 15 16 0 10 1 0 4 18.75% 16.67%
L2 7 14 0 17 2 1 17 17 3 13 13 0 0 1 0 2 25.00%
L3 5 11 0 14 3 1 14 17 3 18 11 2 1 1 1 12 6.25%
Subjects developing Sustainability 8 26 36 20 19 20 19 30 11 45 19 9 28 11 27 27
Total subjects Compulsory 30 30 30 31 28 30 32 30 34 30 32 28 31 25 32 31

















. If the competency has two CUs (SUS1 and SUS4), the possible values to describe the development
of each competency are, from highest to lowest, 1, ⅚, ⅔, ½, ⅓ and 0, since six cells contain LOs
related to the competency, and therefore subjects in the six cells (value 1) or in fewer cells can
be found. The development of the competency, in this case, is the number of cells containing sub-
jects that develop some LO divided by 6. For example, in the case of the ECE-UCO, the value
assigned to SUS1 would be 5/6, since one of the domain levels of SUS1 (the L3 of the CU1.1) is
not developed at any subject, and would be ½ for SUS4 (3 domain levels are not developed in
any subject).
The objective of this study is not to analyze the extent to which each competency is developed,
but to determine the level of presence of the competency in each Degree. For this reason, we have
not analyzed how many LOs are developed in each cell, nor how many subjects each of the learning
outcomes develop, nor how many hours each subject does devote to each LO.
Figure 3 compares the presence of the sustainability competencies obtained for the four Degrees
studied. The results of the P and SE Degrees are purely indicative. On the other hand, we consider the
results of the ECE and PE Degrees to be relevant, because data from six and seven universities
respectively have been considered.
Figure 1. Average of subjects that develop sustainability by Degree.
Figure 2. Average number of subjects per Degree that develop sustainability in each university.
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Figure 3 should be interpreted as follows: each bar identiﬁes the percentage of Degrees in which
each competency is developed. For example, the bar on the left of SUS1 (corresponding to the ECE
Degree) indicates that approximately 90% of the cells of all ECE Degrees studied contain LOs of SUS1.
Since SUS1 has two CUs, and therefore represents 6 cells in the map, and given that we have studied
6 ECE Degrees (36 cells in total), then 33 of the 36 cells (91.66%) have some subject in which some LOs
are developed. The presence of a given competency is diﬀerent for each Degree (see the four bars
together for each competency), with the exception of SUS4, which is more homogeneous. For
each Degree, some competencies are more present than others (bars of the same color-position).
Figures 4 and 5 show the data presented in Figure 3 disaggregated by Degrees and by universities.
Figure 4 shows the presence of each competency in each university in the ECE Degree, while Figure 5
shows the same data for the PE Degree. The presence of SUS2 and SUS3 in ECE Degree of the USAL is
‘0,’ so no bar is presented for the USAL in Figure 4.
Figure 3. Presence of the sustainability competencies in each Degree.
Figure 4. Presence of the sustainability competences for university in the ECE Degree.
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Figure 6 shows the Sustainability presence for the ECE and PE Degrees in the diﬀerent universities,
considered as the sum of the presence of the four competencies and normalized to 1. Since each
competency can have a presence between 0 and 1, the presence of the four competencies when con-
sidered together is between 0 and 4. To normalize this result, and make it comparable to the rest of
the ﬁgures, we have divided this number by 4, so the range of presence for all competencies is again
between 0 and 1. For each university, the bar on the left shows the ECE Degree, and the bar on the
right the PE Degree. The UCJC has only one bar because data for ECE Degree are not available.
We have also analyzed which domain levels are developed most for each competency. For the 16
Degrees analyzed, Figure 7 shows the percentage of Degrees in which each of the domain levels of
each competency is developed. In general, lower domain levels are developed more frequently than
Figure 5. Presence of the sustainability competences for university in the PE Degree.
Figure 6. Development of sustainability in each university in ECE and PE Degrees.
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higher levels, and SUS2 is slightly less present than the other competencies. We have observed no
signiﬁcant diﬀerences in the results between PE and ECE Degrees, so we have not included these
ﬁgures.
Finally, we have studied whether or not a correlation exists between the number of subjects that
develop sustainability in each Degree in each university, and the presence of sustainability in the
Degree (Figure 6). The correlation can be approximated by a line when the points representing
the Degrees claiming to develop all the domain levels of every competency are discarded. This
line is represented in Figure 8. The six points that have not been considered are those that appear
in the upper part of the ﬁgure, without labeling (presence = 1). When these points are taken into
account, no correlation is obtained.
Figure 7. Presence of each domain level for each sustainability competency.
Figure 8. Correlation between the variables ‘number of subjects that develop sustainability’ and ‘presence of sustainability’ in
Higher Education Degrees.
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Discussion
The ﬁrst research question addressed in this work is as follows: To what extent do the analyzed
Degrees consider the competencies in sustainability established by the CRUE? All the Degrees
have a speciﬁc proﬁle of competencies in sustainability, as shown in Table 2. The answer to the
other two questions allows us to deepen this proﬁle. We will also use Table 2 to answer the
second question: What competencies are more present (strengths) and less present (weaknesses)
in the Degrees? The column on the right (Comp.) shows that the least present competency is
SUS2 (sustainable use of resources), since 35.42% of the cells containing LOs are not developed in
any subject of some Degree. On the other hand, the competencies with greater presence are
SUS4 (application of ethical principles), in which only 15.63% of the cells are not developed in any
subject, and SUS1 (critical contextualization of knowledge), where this percentage is 16.67%. For
SUS3 (participation in community processes), the percentage is 20.83%. Therefore, we can conclude
that the most instrumental competency is that which has less presence in the Higher Education
Degrees studied.
The introduction of the ethical principle in Higher Education Degree programs has been and con-
tinues to be a reference in the learning processes (SUS4 is the competency with greater presence in
the Degrees analyzed). Values education and civic education have a long tradition in Higher Edu-
cation Degrees (Naval et al. 2011). Both the universities as an institution and the faculties are
aware that they must work to promote civic education, recognize the value of each person, seek
harmony with the surrounding environment, and show respect for fundamental rights. On the
other hand, the management of resources from the perspective of sustainability (SUS2) is an issue
that has been introduced more recently into Higher Education Degree programs. The culture of
social and environmental responsibility arouses a certain distrust in some university teachers. The
introduction of instrumental actions in favor of a sustainable management of resources does not
have the same depth as the critical construction of knowledge (Standish 2016).
Table 2 shows that a certain homogeneity exists in the presence of CUs in the Degrees analyzed
(column CU). The presence of LOs is similar among the six CUs, showing a percentage diﬀerence of
approximately 6%, with the exception of CU2.1 (designs and develops actions to improve sustainabil-
ity). The CU2.1 presents a 35.42% non-presence, while the rest of CU oscillates between 14.58% and
20.83%. The CU with the lowest non-presence rate is the CU4.1 (it is coherent in its actions), since only
14.58% of the LOs are not developed in any of the subjects. Traditionally, students in Higher Edu-
cation Degree programs have shown great applicability of ethical principles in the implementation
of their learning processes (Caro, Ahedo, and Esteban 2018). This result suggests that, although
Higher Education Degrees have a high number of subjects that imply these principles, this process
has little relation with processes that promote sustainability. This represents a challenge and an
opportunity: to redesign the social variable of learning with the aim of increasing student partici-
pation in processes that promote sustainability.
The number of diﬀerent subjects in which sustainability is developed in each Degree is signiﬁcant.
In some cases, such as the UCO, a large number of subjects develop sustainability (36 in the ECE
Degree, and 45 in the PE Degree), while other Degrees have a smaller number (8 in the case of
the ECE Degree of the UAM or 9 in the PE Degree of the US). Figure 1 shows that, on average,
Degrees include between 19 and 27 subjects that develop competencies in sustainability. The
global average is 22.63 subjects per Degree, with a standard deviation of 3.35. When the data are
analyzed according to universities, the results are much more variable, as shown in Figure 2. In
this case, the average of subjects per university/Degree is 21.57, similar to the average per Degree,
but with a standard deviation of 10.56. From these data, it is clear that each university uses its
own criteria to determine how many subjects develop sustainability. For example, the UCO states
that practically all the subjects in the curriculum participate in the development of sustainability.
In the current context of the university, it is diﬃcult to believe that the acquisition by students of com-
petences in sustainability is a motivation shared by all the professors who teach at the UCO (in the
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degrees analyzed), although the teaching guides of the subjects and the oﬃcial documents of the
Degrees (Veriﬁca4) indicate that they are. This is probably because the team that originally designed
the UCO Degree curriculum was itself motivated, or had an explicit directive from the university to
include sustainability in all the subjects. Universities such as the UAM and the US (13 subjects on
average) or the UCJC (11) are at the other extreme. This number of subjects seems more realistic
and probably corresponds to subjects taught by motivated teachers.
The third research question is as follows: Are there diﬀerences in the presence of sustainability
competencies in the diﬀerent Degree programs? We will focus our analysis on the ECE and PE
Degrees, which are the Degrees for which we have signiﬁcant results. Figure 3 shows that SUS1
and SUS4 have the greatest presence in the ECE Degree (more than 85%), and in the PE Degree
(approximately 80%). SUS3 is present at almost 80% in the ECE Degree and just over 70% in the
PE Degree. SUS2 is the one with less presence, and shows a percentage slightly higher than 60%
in both Degrees.
These results raise the following question: Can the presence of competencies in sustainability be
determined by the nature and objectives of each Degree? In our opinion, the answer is in the aﬃrma-
tive. Issues such as the generation of waste in everyday life, the types of pollution that aﬀect the
environment, the globalized systems that cause climate change, etc., are transmitted more eﬀectively
with verbal language mediated by the word (Mindt and Rieckman 2017). However, the objective of
the ECE Degree is to train professionals to work with children whose verbal language is still to be fully
developed. The formative nature of the Degree is therefore more aligned with other educational
languages related to ﬁelds such as iconic, gestural, pictorial and dramaturgical languages, etc.,
which facilitate a greater presence of sustainability in their development (Botella, Fosati, and Canet
2017). These languages are precisely those most commonly used in the stage of Early Childhood Edu-
cation. The ECE Degree curricula and the nature of their subjects must therefore be deﬁned to be in
tune with the other types of language that teachers will use in their classrooms, and which go beyond
the interpersonal language mediated by the word. Perhaps this justiﬁes the low presence of SUS2
(Sustainable use of resources and prevention of negative impacts in the natural and social environ-
ment) in comparison with the other competencies.
Figure 4 shows two signiﬁcant aspects. On the one hand, the existence of three universities, the
UAM, UCA and UIC, in which the four competencies are 100% present; on the other hand, the lack of
presence of SUS2 and SUS3 in the USAL. SUS2 is again the competency showing the lowest presence,
with a ﬁgure of only 35% in the UCO and the US, and 0% in the USAL. Therefore, a homogeneous
presence of the competencies according to universities does not exist. If this presence is analyzed
in the PE Degree (see Figure 5), the results show that once again the UAM, the UCA and the UIC main-
tain a 100% presence in the four competencies, while SUS3 is not developed in the USAL, and SUS2 is
not developed in the US. The results show a disparity in the presence of competencies according to
universities. It is signiﬁcant that in the ECE Degree (Figure 4), four of six universities studied indicate a
100% presence of SUS3 and SUS4. In the PE Degree (Figure 5), four of seven universities indicate a
100% presence of SUS1, SUS3 and SUS4.
Figure 6 shows the data for Figures 4 and 5, together in a single graph, which enables the global
presence of sustainability in each university and Degree to be analyzed. Three universities (the UAM,
UCA, and UIC) declare a 100% presence of sustainability in both the ECE and the PE Degrees. The UCO
indicates a presence of 65% in both Degrees. The US develops sustainability more in the ECE Degree
(62%) than in the PE Degree (29%), in which it only develops three of the four competencies (SUS2 is
not developed). The USAL develops sustainability at approximately 50% in both Degrees, although
the ECE Degree develops neither SUS2 nor SUS3, and the PE Degree does not develop SUS3.
Finally, the UCJC develops sustainability in the PE Degree to 70%.
Given the homogeneity of the treatment of sustainability in ECE and PE Degrees, these results
pose a new question: Is there a correlation between the presence of competencies in sustainability
in the curricula and the existence of sustainability policies in the universities? The oldest universities,
the US and the USAL, have the least presence of sustainability, which leads us to a second question:
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Why do universities with more years of existence, such as the USAL (801 years) or the US (514 years)
have a lower presence of sustainability in their Higher Education Degree programs? To what extent
does the weight of history make it diﬃcult to introduce topics that, until recently, were not relevant to
university policies?
With respect to the presence of the four competencies in sustainability in each of the domain
levels of the taxonomy, Figure 7 shows that the presence of LOs in the ‘Know’ domain level is
greater than in the rest of the levels for SUS1 (more than 90% presence), SUS2 (80% presence),
and SUS3 (85% presence). In these three competencies, the domain level ‘Know How’ is also more
present than the ‘Demonstrate + Do’ level. We may therefore conclude that in SUS1, SUS2 and
SUS3, the development of the lower domain levels is enhanced. The SUS4 competency, on the
other hand, has a similar presence in the three domain levels, and even the highest level of the tax-
onomy is the one with the most presence (88%). In general terms, these results show the priority
given in the higher education system to the development of conceptual and cognitive competencies,
as opposed to the attitudinal and procedural ones.
These results provide grounds for recommending a greater balance in the design of the curricula
in the higher education system, with the aim of achieving a greater presence of attitudinal and ethical
competencies, as proposed by other research (Murga-Menoyo 2015). Human beings cannot live
without reacting to their environment and to world-wide problems, and should not do so only
from an intellectual conception, but also from the attitudes and behaviors they may adopt. The tra-
ditional role of universities has been simply the transmission of knowledge, with the subsequent
emergence of the obligation to conduct research, and more recently to acquire knowledge that is
transferable to real-world issues.
Finally, we have studied the possible correlation between the number of subjects that develop
sustainability and the presence of sustainability in Higher Education Degree programs. When all
the data are considered, no such correlation is found, although a correlation does appear when
the Degrees that have a 100% presence of the four competencies in sustainability are eliminated
(Figure 8). This suggests that the universities that state that they develop 100% sustainability may
do so as a result of university policy. In other words, the university has decided to develop sustain-
ability in all the curricula, and the competencies in sustainability (all) in the Degrees are assigned to a
set of subjects. These subjects oscillate between all the subjects of the Degree (probably also due to
university policy issues) to a few subjects, which are surely those taught by teachers who are really
motivated by sustainability.
The correlation that appears when outliers are eliminated suggests that, in general, the presence
of sustainability in the Degrees increases with the number of subjects in which it is implemented. This
is a reasonable result, but it also shows that no deﬁned strategy for developing sustainability exists in
the Degrees. If this strategy existed, the four competencies in sustainability would be distributed
among the subjects of the sustainability itinerary, independently of this number, in order to
implement the four competencies in sustainability at 100%. This strategy may exist in the Degree pro-
grams where it is stated that the four competencies are implemented 100%. In this case, Figure 8
shows the Degrees/universities that follow a strategy for developing sustainability (presence = 1)
and those that have no predeﬁned strategy and leave the development of sustainability in the
hands of their teachers.
This is an exploratory study that is subject to several limitations. First, it is restricted to the 16
Degrees under study. The data cannot be extrapolated to all Higher Education Degrees in the
Spanish university system, but they do enable us to infer to what extent sustainability is present in
these Degrees. Second, this is a quantitative analysis that only measures the presence of sustainability
in the curricula. Therefore, the way in which sustainability is developed, the number of hours dedi-
cated to it and the activities carried out, etc., are not analyzed. Finally, data have been mainly
extracted from the teaching guides of the subjects and from the Veriﬁca document of each
Degree. It may be that the subjects are not fully or faithfully reﬂected in these documents, and
that they do not completely correspond to all the details therein.
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Conclusions
This research aims to answer three questions: (Q1) – To what extent do the Degrees analyzed con-
sider the competencies in sustainability established by the CRUE? (Q2) – What competencies are
more present (strengths) and less present (weaknesses) in the Degrees?, and (Q3) – Are there diﬀer-
ences in the presence of sustainability competencies in the diﬀerent Degree programs? The investi-
gation is of an exploratory type in which a quantitative analysis is conducted. For this reason, the data
do not allow causal explanations to be established, but only the identiﬁcation of situations.
The ﬁndings of this work indicate that much remains to be done in the academic ﬁeld to fully
incorporate sustainability into higher education. With respect to question Q1 (To what extent do
the Degrees analyzed consider the competencies in sustainability established by the CRUE?), signiﬁ-
cant diﬀerences are observed in the number of subjects that each university/Degree devotes to
developing sustainability: a very small number in some, and practically all in others. Most Degrees
develop sustainability by placing more emphasis on one competency more than another, depending
on the university and Degree. Thus, each Degree has its own sustainability proﬁle, which provides the
answer to question Q3 (Are there diﬀerences in the presence of sustainability competencies in the
diﬀerent Degree programs?). In general, the highest levels of the taxonomy (Know How and Demon-
strate + Do) are the least developed, which indicates that the development of sustainability is quite
superﬁcial. The data show that no common framework exists, despite the fact that the CRUE has been
promoting the implementation of competencies in sustainability for the entire Spanish university
system since 2005.
Regarding question Q2 (What competencies are more present (strengths) and less present (weak-
nesses) in the Degrees?), we ﬁnd that SUS2 (sustainable use of resources) is the least present compe-
tency. We believe that this is because the sustainable use of resources is a recent problem due to the
challenges facing society today, which was not a priority in the university system until the CRUE
started working on this line in 2005. The university has always been a promoter of social and edu-
cational innovation, making it a leader in learning processes based on ethical criteria. This fact is
reﬂected in this study, since SUS4 (related to the values of sustainability in personal and professional
behavior) is the competency that has more presence in the Degrees analyzed. On the other hand,
90% of the Degrees studied develop SUS1 (critical contextualization of knowledge establishing inter-
relations with social, economic and environmental, local and/or global problems).
We believe that, in their commitment to social reality, universities must address the social and
environmental challenges that guarantee the quality of life of all people. To this end, and especially
in Higher Education Degree programs, universities should encourage the creation of networks and
the development of research projects that transfer representative data, and above all the training
of students competent in sustainability.
The competencies that the CRUE ratiﬁed in 2012 have already had eﬀects on the university curri-
culum, at least in the lower domain levels. Higher Education Degrees have a high number of subjects
that involve student participation and critical attitude. However, these subjects fail to develop pro-
cesses that promote sustainability.
The most developed competency unit is that which fosters participation in community processes
for promoting sustainability. The participation of students in transformative processes is facilitated
and encouraged from Higher Education Degrees, but development of the highest domain level of
the taxonomy remains a subject that needs to be addressed. This involves the application and trans-
fer of learning to real and everyday professional situations, which probably has to do with connecting
level L1 learning outcomes with level L3, or what is sometimes referred to as educating for life, which
is included as a proposal in integrated curriculum design, where procedures, values, attitudes, and
the emotional dimension have more presence in the learning process.
We believe that the challenge is to redesign goals and learning processes that address the
construction of a university curriculum for inclusion, equality, diversity, social entrepreneurship,
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networking, technical and creative skills for a decent job. All these aspects are included in the SDG
(UNESCO 2017).
While in this work a quantitative analysis is carried out, it is also necessary to conduct a qualitative
analysis to determine how sustainability is being developed in the Spanish university system. This
paper shows what competencies are developed in each Degree and at what domain level, but not
how they are developed. The acquisition of this information is essential in order to build up a com-
plete picture of the current state of sustainability learning. Objective 4 of the EDINSOST project is
devoted to work in this line, and we hope to publish the results soon to complement those presented
in this work.
Notes
1. Although the concept of Sustainable Development is broader than the concept of sustainability, from now on we
will use the word sustainability for coherence with the rest of the documentation referenced in the text.
2. A subject is a module of knowledge that has a certain number of credits and that is part of an academic
curriculum.
3. CRUE refers to the Conference of Presidents of Spanish Universities.
4. All degrees in Spain are subject to a veriﬁcation process before being authorized. The documentation correspond-
ing to this process is presented in a document called ‘Veriﬁca’ through a software application with the same
name.
Acknowledgements
We wish to thank the rest of the EDINSOST team for their collaboration in this work, especially Francisco M. Moreno-Pino,
Bárbara Sureda, Miguel Antúnez and Ibon Gutiérrez.
Disclosure statement
No potential conﬂict of interest was reported by the authors.
Funding






José Manuel Muñoz-Rodríguez http://orcid.org/0000-0002-4688-6420
Antonio Gomera http://orcid.org/0000-0003-0603-3017
References
Albareda-Tiana, S., J. Ruíz-Morales, P. Azcárate, R. Valderrama-Hernández, and J.-M. Múñoz. 2019. “The EDINSOST Project:
Implementing the Sustainable Development Goals at University Level.” In Universities as Living Labs for Sustainable
Development: Supporting the Implementation of the Sustainable Development Goals, edited by W. Leal Filho, A. L.
Salvia, R. Pretorius, L. Brandli, E. Manolas, M. F. P. Alves, U. Azeiteiro, J. Rogers, C. Shiel, and A. Paço, 193–210.
Berlin: Springer.
Botella, A. M., A. Fosati, and R. Canet. 2017. “Emotional and Creative Development in Early Childhood Education Though
the Visual Arts and Music.” Creativity and Educational Innovation Review 1: 70–86. doi:10.7203/CREATIVITY.1.12063.
Caro, M. C., J. Ahedo, and F. Esteban. 2018. “Kohlberg’s Moral Education Proposal and Its Legacy at University: Present and
Future.” Revista española de pedagogía 76 (269): 85–100. doi:10.22550/REP76-1-2018-04.
14 F. SÁNCHEZ-CARRACEDO ET AL.
Cotton, D., I. Bailey, M. Warren, and S. Bissell. 2009. “Revolutions and Second-Best Solutions: Education for Sustainable
Development in Higher Education.” Studies in Higher Education 34 (7): 719–733. doi:10.1080/03075070802641552#.
VBGR25RdWmE.
CRUE. 2012. “Directrices para la introducción de la Sostenibilidad en el Curriculum.” Accessed November 13, 2018. http://
www.crue.org/Sostenibilidad/CADEP/Documents/DIRECTRICES%20SOSTENIBILIDAD%20CRUE%202012.pdf.
Miller, G. E. 1990. “The Assessment of Clinical Skills/Competence/Performance.” Academic Medicine 65 (9): S63–S67.
Mindt, L., and M. Rieckman. 2017. “Developing Competencies for Sustainability-Driven Entrepreneurship in Higher
Education: A Literature Review of Teaching and Learning Methods.” Teoría de la Educación. Revista Interuniversitaria
29 (1): 129–159. doi:10.l4201/teoredu2017291129159.
Murga-Menoyo, M. A. 2015. “Competencies for Sustainable Development: Capabilities, Attitudes and Values Purpose of
Education in the Framework of the Post-2015 Global Agenda.” Foro de Educación 13 (19): 55–83. doi:0.14516/fde.2015.
013.019.004.
Naval, C., R. García, J. Puig, and M. A. Santos. 2011. “Ethical and Civic Education and the Social Commitment of University
Students.” Encounters on Education 12: 77–91. doi:10.15572/ENCO2011.05.
Sales de Aguiar, T. R., and A. S. Paterson. 2018. “Sustainability on Campus: Knowledge Creation Through Social and
Environmental Reporting.” Studies in Higher Education 43 (11): 1882–1894. doi:10.1080/03075079.2017.1289506.
Sánchez-Carracedo, F., J. Segalàs, E. Vidal, C. Martín, J. Climent, D. López, and J. Cabré. 2018. “Improving Engineering
Educators Sustainability Competencies by Using Competency Maps. The EDINSOST Project.” International Journal of
Engineering Education 34 (5): 1527–1537.
Segalàs, J., F. Sánchez-Carracedo, A. Hernández, P. Busquets, G. Tejedor, and R. Horta. 2018. “The EDINSOST Project.
Training Sustainability Change Agents in Spanish and Catalan Engineering Education.” In Paper Presented at the 9th
International Conference on Engineering Education for Sustainable Development Conference, New Jersey, June, 109–116.
Shephard, K., and M. Furnari. 2013. “Exploring What University Teachers Think About Education for Sustainability.” Studies
in Higher Education 38 (10): 1577–1590. doi:10.1080/03075079.2011.644784.
Standish, P. 2016. “The Disenchantment of Education and the Re-Enchantment of the World.” Journal of Philosophy of
Education 50 (1): 98–116. doi:10.1111/1467-9752.12176.
UNESCO. 2017. “Education for Sustainable Development Goals. Learning Objectives.” Accessed December 10, 2018.
http://unesdoc.unesco.org/images/0024/002474/247444e.pdf.
STUDIES IN HIGHER EDUCATION 15
Table A1. Sustainability Competency Map for Higher Education Degrees, as presented in Albareda-Tiana et al. (2019).
Sustainability Competency Map of all the Degrees in education
Related competencies Dimension Competency unit
Domain levels (according to the simpliﬁed Miller pyramid)
Level 1. Knowing Level 2. Knowing how Level 3. Demonstrating and doing
SUS1: Critical contextualization




Holistic 1.1. Understands the functioning of
natural, social and economic
systems, as well as their
interrelations and problems, both
at a local and global level
1.1.1. Knows the functioning of
natural, social and economic
systems and the mutual relations
between them
1.1.2. Analyses and understands the
relationship between natural
systems and social and economic
systems
1.1.3. Is able to imagine and predict
the impacts the changes
produced in natural systems may
cause in social and economic
systems and among each other
1.2. Possesses critical thinking and
creativity, taking advantage of
the diﬀerent opportunities
presented (ICT, strategic plans,
regulations, etc.) in the planning
of a sustainable future




1.2.2. Understands and takes
advantage of the opportunities
that present themselves in
educational contexts in order to
plan sustainable projects
1.2.3. Provides solutions to
educational projects from a
critical and creative viewpoint
with the aim of planning a
sustainable future
SUS2: Sustainable use of
resources and prevention of
negative impacts on the
natural and social environment
Holistic 2.1. Designs and develops actions,
making decisions that take into
account the environmental,
economic, social, cultural and
educational impacts so as to
improve sustainability




2.1.2. Knows how to develop
educational actions that mitigate
negative socio-environmental
impacts
2.1.3. Designs and develops
educational activities in which
negative socio-environmental






Holistic 3.1. Promotes and participates in
community activities that
encourage sustainability
3.1.1. Recognises himself/herself as
an integral part of his/her
surroundings and knows the
community education programmes
that encourage participation and
commitment to socio-
environmental improvement
3.1.2. Is able to interact satisfactorily
in educational community projects,
encouraging participation





SUS4: Application of ethical
principles related to the values
of sustainability in personal
and professional behavior
Holistic 4.1. Is consistent in actions
respecting and valuing
(biological, social and cultural)
diversity and committed to
improving sustainability.
4.1.1. Knows the ethical principles of
sustainability and the importance
of respecting diversity in
educational intervention.
4.1.2. Understands and integrates the
ethical principles of sustainability
in his/her actions, considering
nature as a good in itself and
transmitting the importance of
education for a change in the
relationship between human
beings and the socio-cultural
environment.
4.1.3. Is able to design and/or
manage educational projects
taking into account ecological
ethics to improve quality of life




















Sustainability Competency Map of all the Degrees in education
Related competencies Dimension Competency unit
Domain levels (according to the simpliﬁed Miller pyramid)
Level 1. Knowing Level 2. Knowing how Level 3. Demonstrating and doing
4.2. Promotes education in values
oriented to the formation of
responsible, active and
democratic citizens
4.2.1. Takes into account promoting
integral and sustainable human
development as the basic purpose
of the formation of citizenship
4.2.2. Critically analyses and assesses
the consequences his/her personal
and professional actions may have
on the integral development of
students and on promoting
sustainable human development
4.2.3. Designs and develops
educational intervention
proposals that integrate the
values of sustainability and which


















CRUE: Council of Presidents of the Spanish Universities
CU: Competency Unit
EDINSOST: Education and social innovation for sustainability.
ECE: Bachelor Degree in Early Childhood Education
L1: Level 1 of taxonomy: Know
L2: Level 2 of taxonomy: Know how
L3: Level 3 of taxonomy: Demonstrate + Do
LO: Learning Outcome
PE: Bachelor Degree in Primary Education
P: Bachelor Degree in Pedagogy
SDG: Sustainable Development Goals
SE: Bachelor Degree in Social Education
SUS1: Sustainability competency 1: critical contextualization of knowledge by establishing interrelations with social,
economic, environmental, local and/or global problems
SUS2: Sustainability competency 2: sustainable use of resources and prevention of negative impacts on the natural and
social environment
SUS3: Sustainability competency 3: participation in community processes that promote sustainability
SUS4: Sustainability competency 4: application of ethical principles related to the values of sustainability in personal and
professional behavior
UAM: Autonomous University of Madrid
UCA: University of Cádiz
UCO: University of Córdoba
UCJC: Camilo José Cela University
UNESCO: United Nations Educational, Scientiﬁc and Cultural Organization
UIC: International University of Catalonia
USAL: University of Salamanca
US: University of Seville
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